tialised 15 day hindcasts of the Madden Julian Oscillation (MJO), measured 
Introduction
The MJO [Madden and Julian, 1971] [Vitart, 2009] , and can modulate extrat-20 ropical weather patterns through forcing of atmospheric Rossby waves by the divergent 21 outflow from tropical convection which propagate towards the mid latitudes [Ferranti 22 et al., 1990; Cassou, 2008] .
23
It has been demonstrated the forecast skill of MJO improves in atmospheric simulations 24 if forced with high temporal frequency SST variability and such simulations also display 25 better rainfall variability [Klingaman et al., 2008; Matthews, 2004] . The importance of 2-26 way interaction between atmosphere and ocean components in models [Woolnough et al., 27 2007; Fu et al., 2013] has also been suggested. Another potentially important aspect in 28 successfully simulating the MJO in models is maintaining a correct phase relationship in 29 the atmospheric response to SST anomalies [Kim et al., 2010; Fu et al., 2007] .
30
Evidence is increasing that suggests ocean models may be necessary to capture dynam-31 ical ocean feedbacks important for initialising and maintaining the MJO. Webber et al. [2010, 2012] highlight the important role of ocean dynamics particularly in the Indian
32

33
Ocean, where a tropical ocean internal wave response to the MJO leads to lies with the potential to feed back on the atmosphere and trigger further MJO events.
35
Anomalous easterlies in the equatorial Indian Ocean can act to force a westward propa- 
Data and Methods
We compare MetUM models for a set of daily initialized 15 day hindcasts with obser- shown to rapidly diverge from the dynamical hindcasts at day 1, indicating a rapid loss 135 of predictability. Over YOTCF, the AGCM has greater RMM1 predictability from day 5 136 out to day 10, after which the score rapidly deteriorates. CGCM anomalies remain above 137 a correlation of 0.6 in these later lead times (Fig. 1, right) and extends predictability by found to be mostly significantly different from zero (denoted as triangles in Fig.1 ) but the 151 differences between the two simulations are not found to be significant. We acknowledge 152 that the study is somewhat limited by focusing on deterministic hindcasts of two MJO 153 events and would expect some variation in evolution and characteristics between MJO 154 events.
155
We next examine possible mechanisms leading to the improved predictability seen in the Indian Ocean over YOTCE is illustrated in Fig. 2 (a-c) . The eastward propagation 158 of the MJO is apparent in the observations throughout the period (Fig 2.a) . As the main 159 centre of convection follows a trajectory across the Indian Ocean and clear skies (positive 160 OLR) turn cloudy (negative OLR), the correlations switch sign from negative to positive.
161
The AGCM simulated MJO is stationary by day 5 (Fig 2.c) . Lead-lag correlations as 162 shown in Fig.2b for day 5, but constructed using respectively later days in the hindcast,
163
indicate that the CGCM is still able to propagate the MJO out to day 9 hindcasts, though convection leads cool SSTs by 5-10 days (Fig 2.d) (Fig 3.b,c) . The modelled OLR is similar to observed 205 OLR anomalies at day 1 (Fig 3. b, contours) in magnitude and propagation but appears 206 stationary by day 14 (Fig 3.c) . and early November (Fig 3.d) , R2 moves from 90 • E to 60
• E between Sept and January. propagating Rossby waves (Fig 3.g ). The R1 wave seen in the SSH propagates westward 219 at the same speed and direction as a warm SST anomaly seen in the OSTIA dataset (Fig (Fig 3.g ). This is particularly obvious as a break in the eastward propagation of 
